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assay showed high activity of proteases from matured soybean
nodules while active inhibitors were observed from younger
nodules. Only activity of cysteine proteases increased at later
stages of nodule development.
doi:10.1016/j.sajb.2009.02.080
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The resistance response of wheat to the Russian wheat aphid
(RWA) (Diuraphis noxia) is a typical hypersensitive reaction
(HR) and it involves early induction of the reactive oxygen and
nitrogen species. The current study was conducted to exten-
sively investigate the involvement of nitric oxide (NO) during
the RWA resistance response of wheat (Triticum aestivum L.).
The resistant (cv. Tugela DN) and near-isogenic susceptible (cv.
Tugela) wheat plants were used. Our previous results have
suggested that nitrate reductase (NR) could be a key enzyme
involved in NO production during the RWA resistance re-
sponse. We report here that the enzyme nitrite reductase (NiR)
mediates this NO production from NR. Treatment of plants with
a nitric oxide synthase (NOS) inhibitor, further suggested that
NR is the key enzyme for this NO production. The insinuated
role of NO as an important signaling molecule was verified by
treating plants with sodium nitroprusside (SNP) (a NO donor).
In this study, we also found that NO seems to act upstream of
salicylic acid (another important signaling molecule during the
RWA resistance responses). We also report here that there is an
inter-relation between NO and the reactive oxygen species.
Peroxynitrite is found to be induced to higher levels in the
infested resistant plants selectively. This induction implies its
involvement in the RWA resistance response. The inhibitory
studies using urate further confirmed this discovery.
doi:10.1016/j.sajb.2009.02.081
The megafaunal ‘browse trap’ and savanna vegetation
structure
G.R. Moncrieff a, W.J. Bonda, E.C. Februarya, S. Chamaillé-
Jammesa,b,c
aDepartment of Botany, University of Cape Town, Private Bag,
Rondebosch 7701, South Africa
bCentre d'Etudes Biologiques de Chizé, CNRS–UPR 1934,
79360 Villiers-en-Bois, France
cIntegrated Wildlife Management Research Unit, CIRAD–EMVT,
Campus International de Baillarguet, 34398 Montpellier,
France
Despite elephant browsing and plant utilization being ack-
nowledged as highly influential in savanna vegetation
dynamics the cumulative impact of browser fauna on
ecosystem structure is not well understood. A browser of
particular interest is the giraffe (Giraffa cameloparadalis).
Their large body size and the fact that they are almost
exclusively browsers ranging over large areas, suggests that
they ought to have a strong and ubiquitous effect on the growth
and demography of woody plants. At a height of around 2-3 m,
plants escape the ‘fire trap’. At this same height, plants grow
beyond the reach of many browsers (kudu, steenbok, impala)
and into the range preferably browsed by giraffe. If depression
of plant growth within foraging height is strong enough it may
result in a demographic bottleneck concentrating woody plants
that have escaped fire into these height classes. Using height-
diameter allometries measured in the presence and absence of
giraffe and elephant to translate modelled stem diameter
growth of individual trees into vertical structure we hope to
gain and understanding of, and quantify, browser impacts on
savanna structure and investigate the possibility of a mega-
faunal ‘browse trap’.
doi:10.1016/j.sajb.2009.02.082
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Drought tolerance has been most intensively studied in annual
crop plants such asmaize. The goal being to improve crop survival
during the season while minimizing the effect of water stress on
yield. In contrast comparatively little work has focused on the
molecular physiological and biochemical responses of woody
perennials to mild, moderate and severe water deficit. Southern
Africa harbours a rich diversity of resurrection plant species,
plantswhich display the ability to survive the almost complete loss
of protoplasmic water from vegetative organs (i.e. leaves). Of
these species, only the resurrection bush Myrothamnus flabe-
llifolia, is a true woody perennial, displaying the remarkable
capacity to be able survive extensive periods (i.e. years) in the
desiccated (quiescent) state. Recent research has highlighted
a number of anatomical (xylem modification), physiological
(photosynthetic adjustment), chemical (antioxidant load), bio-
chemical (cell wall flexibility and membrane stabilizers) and
molecular (sugar transport) properties which facilitate survival of
this plant under adverse environmental conditions. This presenta-
tion will review the current hypotheses concerning desiccation
survival in this species. The application of this knowledge in
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improving the drought survival of woody perennial fruit crops,
such as Vitis vinifera (cultivated grapevine), will be discussed.
doi:10.1016/j.sajb.2009.02.083
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Sclerocarya birrea is an indigenous tree that is highly valued
for its medicinal and nutritional properties by local communities.
Marula products are also in high demand in the pharmaceutical,
cosmetic and food industries. With the increasing demand of
marula products, micropropagation can become a viable option in
the conservation, propagation and breeding of this plant. Themost
commonly used micropropagation techniques include direct and
indirect shoot organogenesis, and somatic embryogenesis.
Recently, several reports described shoot organogenesis through
somatic embryo-like structures from different explants, mainly
leaves and hypocotyls. The induction of embryo-like structures
from leaf explants of Sclerocarya birrea subsp. caffra was
compared on Murashige and Skoog (MS) and woody plant
medium (WPM) with different concentrations of benzylamino-
purine (BA) in combination with naphthalenacetic acid (NAA),
indole-3-butryric acid (IBA) and indole-3-acetic acid (IAA).
Induction of embryo-like structures from88.8%of the leaf explant
cultures was achieved on MS medium with a concentration of
4.0 µM BA and 1.0 µMNAA. Similar high levels (78 - 100%) of
regeneration were achieved on WPM with different concentra-
tions in the range of 1.0 - 4.0 µM BA and 1.0 - 4.0 µM IBA.
However, induction of embryo-like structures was lower on MS
medium with similar concentrations of BA and IBA. For all the
culture conditions the rate of conversion of embryo-like structures
into fully differentiated shoots was low. The highest conversion of
embryo-like structures into shoots was 22% for 4.0 µM BA and
1.0 µM NAA on MS medium. Histological studies revealed that
the globular stage embryo-like structures consist of vacuolized
parenchymatous cells. This protocol has potential for application
in micropropagation and plant breeding research.
doi:10.1016/j.sajb.2009.02.084
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Many Aloe products ranging from drinks to gels have
appeared on the commercial market prepared from Aloe species.
These products are used to treat various conditions including
gastrointestinal disorders and skin conditions. In order to
substantiate its usage, organic and water extracts of the upper
stem, young bark, mature bark, leaf and root of the South
African tree aloe (Aloe barberae) were evaluated for their
antimicrobial [(Gram-positive (Bacillus subtilis and Staphy-
lococcus aureus), Gram-negative (Escherichia coli and Kleb-
siella pneumoniae) bacteria as well as the fungus Candida
albicans)], anti-inflammatory (COX-1 and COX-2) and muta-
genic effects (Ames test). The petroleum ether (PE) and dichlo-
romethane (DCM) extracts of the mature bark, leaf and root
exhibited good activity against all the bacteria and the fungus
Candida albicans with minimum inhibitory concentrations
(MIC) ranging from 0.195 to 1.56 mg/ml. All the PE extracts
evaluated showed a high anti-inflammatory activity (N70%) in
both COX-1 and COX-2 assays. Apart from the organic extracts
of the root with consistently good activity (N70%), all the
remaining extracts showed moderate activity (40 - 69%). The
PE extracts showed a dose dependent increase in activity.
Tentatively identification revealed homonataloin and three
aloeresin compounds to be present in the 80% aqueous ethanol
(EtOH) extracts. The UV spectrum of the EtOH extracts of the
leaf and root indicated the presence of phenolic compounds,
with high absorbance in the UV region. No mutagenic effect on
the Salmonella/microsome assay against a tester strain TA98
was observed, suggesting the extracts are probably safe for
use in traditional medicine. Activity observed in A. barberae
validates its use in commercial herbal products and traditional
medicine.
doi:10.1016/j.sajb.2009.02.085
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The plant cell wall is a composite structure, consisting of
polysaccharides, glycoproteins and phenolic compounds. The
wall acts as a physical barrier, protecting plants against a variety
of biotic and abiotic assaults. Grapevine (Vitis vinifera) plants
are susceptible to a wide range of plant pathogens. Damage due
to insect, fungal and viral pests can dramatically affect the
quality of grape berries and the corresponding wine produced.
A major fungal pathogen, Botrytis cinerea, responsible for grey
rot of berries, attacks the cell walls of leaves and berries by
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